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(54) Title: POLYMETHYLALUMINOXANE PRODUCT, PROCESS FOR PRODUCING THE SAME, POLYMERIZATION 
CATALYST, AND METHOD OF POLYMERIZING OLEFIN 



(57) Abstract: A polymethylaluminoxane product having excellent storage stability is provided in a satisfactory yield. The poly- 
methylaluminoxane product is produced by the pyrolysis of an alkylaluminum compound which has an aluminum-oxygen-carbon 
bond and is formed by the reaction of trimethylaluminum with an oxygenic organic compound, and is characterized in that (i) the 
oxygenic organic compound to be reacted with trimethylaluminum is an aliphatic or aromatic carboxylic acid represented by the gen- 
eral formula (I): R 1 -(COOH) n (I) (wherein R 1 represents a hydrocarbon group which is C^o linear or branched alkyl or alkenyl or 
aryl; and n is an integer of 1-5), (ii) the molar fraction of methyl groups derived from the aluminoxane moieties to all methyl groups 
present in the polymethylaluminoxane product yielded is 26 mol% or lower, and (iii) the viscosity of the polymethylaluminoxane 
ff) product yielded is 2.1xl0" 3 Pa-sec or lower as measured at 40°C. 



< 



in : _ 



O 



•t>2±tis.m-Tz>-£Mmmmt-&®tiK -textm rmcooh),, ( im^rh*, ci~c2o<Dtt:«gfc-g»iM*^ 

$S^CD 4 O'CIC fc(+^|fiJtA<2 . lx 1 0 3 Pa ■ sec^T t'fe^Z £ £ f &tK 'J > ^UT^US ^ +-y->iSIS!fe„ 



WO 2005/090363 



1 



PCT/JP2005/004952 



m m m 

[oooi] &mwt£, ^^4>mcom^mm^m^^n^])^/^T/^y^>mm^). 

[0002] T/l^y^i^fct— j&K#»T/l^~*ivf^ 

l-c, (#fpjcmi), (#fp^cm2), (#fF^cm3), m&jcm). (#w^cm5). m 

[0003] ^.ti^xi^ ^j^^r/v^y^-f-^mwk^MM^m^x^ ^<(Dmm^^ti 
-cv^o *1\ mmm^mmr/^^^t^^ihTK^mir^Mm^m^^x, tk 

ib<D»LT, (#fF3cm7), (4#fF3Cifc8), (#fF^9), (4W:£ffil0)&£f3r#tf 

[0004] Tkttm&mm* ^ti^mmmmimm^^fM^/^r/v 
nh&mtvx, mwjcmi), mwxmn2), (m^xms), mwjcmu), m 



WO 2005/090363 



2 



PCT/JP2005/004952 



-To mabxi&m&xM^mR^Mmu ^o, hyr/i^/vr/i^:-?^ 

[0005] T.Molefbte, Ht7;Vn-;uS, ^h^S*5J:^/^V^M^^<D^^k^ 

«b«:tf>«L-c, (##f^mi), (##fF3cfi£2), (##f^itK3)&<^W3^ 

[0006] G.M.Smithibte, hyT/^/VT7^-'>A^#-^*^^ti > ^r^k^-eM 

SbT^$tL^^y^^T/^y^^cDM^f*^#*P7K^Wfe^i-§r^^ 

z>z.t&m$k. ^x±mir^m^/^T/^/^>mmm-tmmm^mm^<D 

xfoZtmwxW) K^\^X^X\^ 0 ##P7k##f^<ltete^ iiSmS&tfjft 

(Dsu4xm<Dmmz.£^xig:mt5ti, m^m^m^m^^^t^m^^t^m 
mztix\^ 0 z.tibKmirz>mxmbisX^ (mnm6)^xxi(4¥wt^xm)^ 

^vT^^mnm.m^m^-^i&r^mmb^o ^y^^/vr/^y^ 



WO 2005/090363 



3 



PCT/JP2005/004952 



[0007] S.A.Sangokoyafe«(#fF^:mi7) tC*5V>T. M^A^^M-rS^-J^ _h 

#fF^Cmi : #MHg58-19309^# 
#f^m2 : #MHS60-35005^# 
#f^m3 : «rMHS62-234009#^« 
#f^m4:#HHS63-234009^$g 
#fF^Cifc5 : #MHS64-66214-^# 
#fF^Cm6:#g|5pi-207355^# 
#fF^Cm7:^H#fF^44O4344-^0J|ffl# 
#fF^Cm8 : ^H#fF^4544762-^-K*ffl# 
#f^m9 : ^S#fF^4665208-^K^B» 
#f^mi0 : «rM¥l-258686#^* 
#f^mil :^B#fF H473OO71-^0J|0# 
#fF^mi2:^H#fF4730072-^KJNH# 
#f^S^13:#r?i¥2-219805^# 
#fF^Cmi4:^B#fFm5103031^^# 
#W^Cifel5 : #li¥4-235990^# 
#f^JCSfel6:WO 97/23288^-^^7 



WO 2005/090363 



4 



PCT/JP2005/004952 



#fF3tmi7 : ^H#f^H6013820^!lfl# 

##fr^CifU:2j-— ^h^yT^ v^— -T/V JrZf fr^XhV— (Australianjournal of 
Chemistry) 27, 1639 (1974) 

##fF^CS^2:^-— ^h9HT> ^/ ^r^MJ— (Australianjournal of 

Chemistry) 27, 1655 (1974) 

##f^i^3:^-— ^h^yT^ v 5 ^— ^-/V ^ ^r^hy— (Australianjournal of 
Chemistry) 27, 1665 (1974) 

(Comprehensive Organometallic Chemistry II) 1, 452 (1995) 
##f^fi^5:^-/V^V^^y^(Organometallics) 20, 5162 (2001) 

[ooos] ^mmm^^t-r^wkMn, ^mmmx\ mfrtm^m.m:^ 

[0009] ^mm^-bfe. ±mftM&ffi<Dmm&&MfcirttftMnwft&mmcife^ h 
[ooio] (i) Y')^/vT7v^^^t^mm^mit^mt(DK^K^^^fh^T7v^ 

R-(COOH) (I) 

n 



WO 2005/090363 5 PCT/JP2005/004952 



(iii) ^i,fc^V^/^T/V^y^>mMm<D40 o C\^n^&^2. lX10" 3 Pa- 
[0011] (2) Hi)fE-^(l)^$tb^^^^^#;^^a#^fe§(l)il^fE*!c 

[ooi2] o) ttfia-^ (i) x-m^ti^mm^m^m^h/^^m^h^ cd ^ie 

[0013] (4) hy^^/VT/^^^A^^|S^(l) 
R-(COOH) (I) 

n 

t^-r^Sx^^-r, hy^^-/vT/^^^A(D^/vm^ti)fE-^(i) -e^^ns 

^^ft^W^iio^^oit/^ l. 25— 

i. 40 : \(D^m\^^h^mmt^my^/vr;v^y^iym%mcowm.^mo 
[0014] (5) mm^vy^/^T/v^y^^mM^MMir^m^m^x^v4^mit^ 

M<D*ft&Tfcm5ffi-fZZ.b&mSt.£1rZ> (4) ^cfEigc^y^/VT/^/^ 

[0015] (6) MfE-^^ (i) xmznz^mmmm^mK (4) ^ n 

b (5) ijCcdv ^^^iiS^fE*fe(^^y^^/vT/^y^-i^^M^<^M^&o 



WO 2005/090363 6 PCT/JP2005/004952 

[0016] (7) mm— jRS: (i) -ei^Wiiflf^li^, ^«t^(4) tov> 

l (5) jgov ^^imzmm<D^)^;vr;v^/^^mum(Dwt^mo 

[0017] (8) -^(11) 

MR 5 R 6 R 7 R 8 (II) 
OCT, MCT#^«5u^^L, R 5 , R 6 

, R 7 , R 8 ii-ii:*oT^^n7;V*^x^ff^ff5tiS, T/V^/VS, T 
/Vnv^^ T yw- n df-^^ T/V^r/V^y/VS, T/V3WT^K^ T/V^/W^K^ 

(1) ijt&V (3) ^(DV ^^1 JS^fE*c<^y^/v 

[0018] (9) (8)«!^Et^l^!l!ll^V^V7^yS(Dl^& 0 

[0019] -rfj;t>ib, *mm\*. hv^^T/v^yj±b&fe(D^mmmMik^t<DEiffciz. 

^2.2 X 10" 3 Pa-sec^T-efeS^y^/VT/^y^^M^s ^T^Mit^?*, ^rtb 

[0020] ^mm<D^^;vr;v^/^>mnmu, mm^m^m^^tnbmw^ir<, 

[0021] [|l|l]^M^^V^#^^c^yy^/VT/V5/^^^»^^ 1 H-NMR^-Y— h^fe 

•So 

[Bl2]^y^^/vT/v5ydrf-^MM^o%s^#^^ 0 »M#^bfc^7^-e 



WO 2005/090363 



7 



PCT/JP2005/004952 



[0022] uT\^mmmm\mmirz> 0 

[0024] ^ISK^ttS^y^^/VT/^/^^^, — 
-KMe)Al-0] - (III) 

m 

[0025] rtt*X?^li^$tbTV^^y^/VT/^ydr^^^Sr#^#<(D^^, M 

um&±%<i&T'rz>o hyy^/vT/^^^^^^n-fe^M^^^c^^i-^ 

[0026] Lfc^oT, T/^^^^-^m-^^^^i-ST/^^^A^^^m^H 

^^J;94^ 0 y^/^T/^57^i^^»^#^i5i:^if^^:ife^*5v^'c^i, ^aw^ 

i^^M^^^^y^/^T/^^^^*(D^|lJ^^fg^^^^^^g^^-rv^7t: 0 
[0027] ue»u ^y^/vT/^/^i^i»^ k g b^u 

[0028] 'tL*-e(D5fetfS#f-e«, #<0^*^^(D^ffl^!|^OV>T(Z)fB^^^^ 



WO 2005/090363 8 PCT/JP2005/004952 

[0029] *fc, ftft&mx^ Wi5mum.(D mmzxv) , m^/PT/v^^-v-^mm^ 
[oo3o] ^mmxn, m^(D^mmit^m^m\^m^K. mmmtmf&fe&nm 

[0032] ±mi>tc.mmi&&2.ix io" 3 p a - S ec^±[Hi5#^^^, ik e n&xf/vj$:m<D 

o 

[0033] £fc, 5feff ^*5V vC. TJV^V^-Wm-fcm^^-t^TJV^VTJV^ 

^>muw^9)ix^b(Du^m^hti^, ^<DmBmz.^^xfe^<m 

^v^^T/^y^>mm^(D^^mmmri-^bh^mvfc 0 
[0034] ^ ^j^;vT;v^/^iymnmu, ioo°cnm^±(Dmuiz.-&mm£b£fL 



WO 2005/090363 



9 



PCT/JP2005/004952 



[0035] ^(DXttWL&faib, m^m<^^m&^±^^fMc'muir^my=f-^T 

o 

[0036] ^(D^\mw&thtz.m^;vTjv*;*^mum-±. m—^m^mm^m^ti 

[0037] ^mm^tfztfv^/uT^/^y-i/mmm-z, i^m^m^mi^mi^m 
*mmt\^xm\^z.bftx%z> 0 ^^mt^m^mti^xn, mz-tsxi-^s* 
n-^y-^, n-^?>, n-Jrw^, 4y*?^&£xFmm^v^t£b*<Dmu 

n^/V-O-fcrV, o-^r^^V, m-^v-ViA p-^ri/U^ftb ' (D^^M^it^mit 

[0038] f^5>»SJ^^J:^^y^^/vT7^y^i^>'^^x.§T7^^^^-^*-^#^^ 

^cooHm^i-^^^mit^xh^o tfy^/vT/v^/ic^omWiz. 
mtnoxfe, ^tib&m&&^v^m<vfc&M&m\<^^bh^mxfoz> 0 mm- 
m.^{\)x^ti^m.mit^m^^w-m^m-rht, m^tmm. mm, y°n^ 
^r>m. lEmm, ^^m, ie#:/p>^ AE^-r^hm, AExyy/^m, je^?/^ 
jEzryyi/m, jE9vy>-M, lEvj^^m, jE^TTv^m, w&t, -^n^, 



WO 2005/090363 1 0 PCT/JP2005/004952 

=»'\?^ y>V$;VW., 7v?tVt, fc^y^, ^^<y^, Tif5MV^, 

, 7^/^, ^>m. m^m, v^m, h/w/v^ te¥&m?z> 
[0039] m^^T;v^/^>mnm(D^mKm\^Y^^^r;v^^j^t^mmmm 

}3\ 0.5 —3.0 : l<Di&mX'feM\z.Wt1&1r%>zb&-T*$Z> 0 #mxm.0— 
1.7 : ICDmmX&V. ££>^#mX {21.25—1.4 : I<£>$&ffl-Cfc5 0 
[0040] hy^7VT/^-^A^^^^b^(D^*m^(D^/Vit^l.25^TIlI§^ 

^-To — hy^^/VT/^^^Air^^^a^^C>^^M^<D^/Vlt^l.40 

(D\*m%m£ox\^i& 0 

[0041] hy^/VT/V^^i^^*^^^ 

[0042] ^y^^/vT^^y^i^^M^^M^^-efe^T/v^^^A-^^-^*^^^^ 

10 - 200X:cDm<D&M<VU&XmM'fZ>Z.btfX%Z) o ffr$-L,<te 30°C— 150°C-C 

fet), $^^0*L<mo°c-8o°c-efc5o 
[0043] ^y^^/vr/v^y^i^^M^^tfrlg^-efeaT/v^^^A-^^-^^^^^ 



WO 2005/090363 



11 



PCT/JP2005/004952 



Mi-wy^/p-T/i^y^i^MS^ ^* 0 yy^/vT/^ydrf-^(D^^tt^ 

[0044] £<bi^ ^^^M^i:bTfflV>^tb-C#fc#y^/VT/^y=¥^^{*, jEffiHc 

l^^(ni)T^$^^^yy^/vT/v^/^i^^^*SJSJ^^'CS>^hyy^-/vT/v5 

[0045] ^fc, ^3l^^j!lfc«£U-CfflV ^rtfe/W^Kf^^LT, mtT/V^V 

[0046] vxaicd^&q, i^^w^mmh^mir^^<Df^^ft^<Dmmmj-^ 

[0047] ^^tt^bTK^^^^^y^/VT/^y^rf-^^OmS^, 6-40«% 
<DffimX&<, 0*b<«6— 30Mi% v t?fe>), $e>fC0*b<f*2O— 25MA%-C*>5 

o 

[0048] ^M©#y^/vr/i^y^^*Mfett, HJSm^MS^M^Uei^ 

^rt^i-^a^hyy^/vT/^^^A^^(D«^b^^^-r^'^m*So 

[0049] ^:^K(^^y^/vT7^y=¥^^^^«, i^)^>vT;v*s^^mWfa<n>fr 



WO 2005/090363 



12 



PCT/JP2005/004952 



[oo5o] ^mm<D^v^/^T/v^^>mmm^mmmmM^ti^mr/^^Mt 

R 9 MX (IV) 

P 3-p 

R 9 «, ci— C20<D^iL^*>5v^^i^b^lTy^^y^S, T}V^;v^wm.TV 

[0051] -jt£*mv)^R 9 ib-cte, .wj^tti^?-^ yt?v^ ^n-m. -y* 

tvvs. n-^f/H, ^yy^/v^ t-^f/H, T5/v^, yr^/vs. n-^^y 

=^ys, ^3iy^vSj&if©Tyi3^>ssr#»f5r.i:ds-e#s„ 
hy^^/kT/^^^A N hyyntWT/^^^A, hy-n-y^vvr/v^yi^ hy-ry 

Zf^;VT;V^c=. tJ7A, hy-n-^dfv//VT/V5— y^>, by-n-^y^/VT/l^— yA&if<D 

T/v^/vT/i^—yi^ hy^m^/vr/v^— hyhy/vT/^^^A, hy^-o-y 
&mf%z-t&x^% 0 in^cDhyr/^/vT/v^^y^^Wjfei^vM^m^ 
y^wr/i^yA, hy-n-^df-^/vT/v^— y^&3i ^hy-n-^y^/vyvv^y 

[0053] «0^(D7Ky^^/VT/^y^i^^^jl»»i-§^^Ot±i^^T/^^ 



WO 2005/090363 



13 



PCT/JP2005/004952 



[0054] m^^r/^/^>mmmz.mij\\ir^m^mit^m<7)mi^ 

zmm. mmzmmm. m^m^ti^. mmm®im£nz> 0 -mmz.^m& 

0.05—10 : 5<D$WXMM£tl%~bl)^<, J;«90*b<«lO : 0.05—10 : 3$WX 

[0055] ^mmK£&m^^T/^/*y-^mmm^ ^m&mntvxfofcirz>by*<?- 

, Me(PMAO), Me(TMAL)tmW.)KX'0m^ir^ o 
[0056] ^^/VT/V^/^^mUW(D^ti^fl(Dm^(D^;V^m-i, m^/VT 

^^tmx^ Q 

[0057] ^mm<Dm^/^r^y^^mm^t^^xm^nmmm^m\^^t 
<Dm^m^^mi^m^^^4>M^mMmtvx^htix\^^(Dm^ 

MR 5 R 6 R 7 R 8 (II) 

cct, Mnm^m^m^u r 5 , r 6 

, R 7 , R 8 {i-i[:*ot^^DT;^^x^ff^ft§fiS, T/^SVm. T 



WO 2005/090363 



14 



PCT/JP2005/004952 



TV— ndrv'S, T;^;^;^, TVV^/KT^KS, 7;i4;W5KS, 
T/V3r/VT^/^ T/Vdr/W^y^, ^n^VIE^^-To )-C^-f-£tf s -C#5o 
[0058] ~HSt^W^(DMtVXi^ MttitfhKtti'?*^ ^/Vot~?A, s\7zz#^ ^PA, ^ 

[0059] MSE^^(II)^*3V^T, 0*bV^#^«^^^bT^, MX.tii'fvTA'jJi? 

mxmm&tbXi vet j;v \ 
[0060] ^nT/^^-/v#t&^#-r5sa^w^©Ba^«, ^tfHBcasi— 2o<d^ 

T/v-^/i^ TV— T7n^;vmi£¥&m^~tZ>Z.b&~£*. T;v 
^/HiLti^ y^/vS, ^/vS, -fyy'ntws. y^/vm^bt^ 

ffl^&fri, y?nT/V3c;vmb\,XU, y^n^yf/H, ^n^V/l^&ifW!! 

TV— /Hittti, 7x^;H, hy/V^feifWll^tK T^/V^/V^irL 
Ttt'O^/WS^if dS#9*$tb5o T^^StUfi, yh=3rv^ a^VS, 7 
h^^&^WJ^^k ry— n=3r^i:bT«7^ydrv'^if^^|^$^ o -ft 

b<Dmia^v&ymttb*&m&Lx^xi>£.\/\ T^^yv^b^xit, hyy 
^•/vv-y/vs. hy^/^y/i^&^a^j^ftSo ^^tix^ y^m, Mm 

[0061] m^—^^\W<DU^J/V^^J^X^>^^<D, ^n7;^^x^f^^t 



WO 2005/090363 



15 



PCT/JP2005/004952 



a-^^^ey^tiyK, ^(^ri^^^-z^^rn-zv^/vri-^A^e/^riyK. tf 
v^nyR, tf^(i-^7V^n^^^^/v)^/va^^^ynyK, MTstfy*? 

^nyK, t^(i/^n^^i^^^/v)^/v=2-^A^y7^y^ix^y^nyR\ tf^.(7 
[0062] BUlS^^^OD^OM^^/v^^^A-efe?), y^a7/^^x^f^^t 



WO 2005/090363 



16 



PCT/JP2005/004952 



[0063] z*ib<»m&&mtt&®tz, m-^m^mvx, mm^^mwhx^u 
[oo64] ^m<D^j^/uTA<y^>^mm^m^ft^— xkm&& x Tfrtftmvrfv 

[0065] m-^i-fflv^tL^^ey-^— ^o^Tte, tv7^y^^y-7-©fi^i^b 
;fH2rii, l-^T^ l-^>^>\ l-^-fc^, 1-^ 

[0066] tfv^/i/T^y*^mmmcDm%k&fe, mis^^n— ^ittf-£jiv\ s 
mmm 

^r\^mm^mm9}xmm\mmir^K^mm^mmmKm^th^h(D 



WO 2005/090363 



17 



PCT/JP2005/004952 



mmm 1 

[oo67] (i) m^/vT/v*/*y-^mmm<D&)& 

TMALiB§|^i-5) 

240.8g(3.34mol\ M^^i60.2g£rAfl^: o ^©Sffft^26 < C'C^,S.#ife©h/V3i>i§ 
?fc500.1g&S#Bft 0.49mol)£^o<^»L7c„ ~<DSj£fe, 
89.9g(0.74mol)^26°C-e^#:SAb, j er<D^50 < C-eAP^^Srll^rafi : o^: 0 
, TMALt^^m<DmmM^(D^e/Viti^ 1.36 : l-C&ofc, Hl£*£3r80 < C-C2B# 

mmumzn^tcAiftVrffigkxv. Am^Mmx^ir^^m^M^h^xh 

^M^^MeCTMADM^'H-NMRi^^fefc^^^, 21.4mol%-efeo7c 0 ty^U—^f 

^m$Y^m^^xm\^tc^^^T/^y^>mm^mm.7i x io~ 3 Pa-sec-e 

[0068] #^tb^y^^/VT/^y^^M^)f*, 25°C-e90 e r^^^#^Stt^^H 

(2) ^^v^m-^fFffi 

$1^31 #l£®^#-o500ml<DEo P ^h/V:^250ml£2$AU 34°C(^P 

f^b/to Z.fh\Z.A\U^^%X0A&g(D^)^;VT/V^/^lymUm(Dh7^>mm 
%1}WpL, $^>^Al/Zr<D^/Vi:b^5000^^ i5 ^i^^n^^^^/Vi?/^ 
^n^KCCp ZrCl )^P^L, 40°C^#?Ub^^^^^i/^^^Pi:t3AA/fd; 105> 

2 2 

/Ky^^^tMI&MU m^^tt^^i6/c^^^>69X 10 6 g-PE/mol-Zr-atm-hr-C 
^M#>! 2 

[0069] (i) m^/vr/v^/^iymum^m. 
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^7Wt/^1.30 

mm&mz.ft<>tiAifrffiM;$k£ , o. Aim^mx^-f-R^m^mm^h^xh 

IsMM^&MeiTW^M&H-NMRXVMtbfcbZ.^ 18.3mol%-e&ofc 0 ^-^n— f 
Pa*sec"Tr$30^i 0 

[0070] #e>tb^y^^r/^y^^nis^f*, 25°c-e9o e m^^^um^m 
(2) ^^m^mi 

g-PE/mol-Zr • atm • hr-Cfeo fc Q 
»^ 3 

[0071] (i) 7$v^/vT/v*/3r-y-i/nnm(D&)& 

mm^mtrs^tco wMtmrn., ^/v^m^t^mmf-mw-x^t^ ^.m 
mmum^n^tz-Av^m^^^, Am^mmx^TRf&um^femvj:h<Dx& 

^MM^MeCTMADm^H-NMRX^Mfcb^, 22.6mol«refeofc 0 ?^<n— 

^st+^rfflv ^xmfevfcm^^T/p^/^^MM^mmkg.m.60 x io~ 3 

Pa* secXhofc 0 

[0072] mhfitc#y^/vT/vx;^i/mm%n, 25 o c-e9o 0 m^^^n^m 

(2) ^i^m^fMffi 
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g-PE/mol-Zr • atm • hrXfoo 7h 0 

mMM 4 

[0073] (1) tfV^/V7A^S*V>^RWIf9<?>fr& 

^e/Wt^i.33 

^MM^&MeiTMAOM&H-NMRXVM&fcbZ.^ 20.2mol%-efeofc 0 ?^<P— ^ 
^Sff^fflV^TM^b^y^^/VT/^y^^M^^^«S^1.83 X 10" 3 
Pa«sec"C$)0^: 0 

[0074] nhntzjsy^/vT/v^/^z/mnm-z. 25 o c-e9o 0 r^^^ttf&i^ii 
(2) ^u^m^w-m 

g-PE/mol-Zr • atm • hrl?feo fc Q 
MMW 5 

[0075] (1) ^y^/vT/v5y^^^MM#/<^^ 

ibf£%£?Km^f'Z-b&m^xt^ mmmibmmi^j^^r^y^-^m 
mm<D^m:^t^ nhntcmmn. ^/v^m(Dt^^mmtmw-x^t' 0 %tfo 

>MM%<VMe(7MAL)A& l H-NMR£K)M$)tib~^ 15.8mol%-efeofc 0 S^n— 9* 
^Stf^fflV^TSlJSLfc^y^^/^T/^y^i^^M^(Z)^«S»2.02 X 10" 3 
Pa-seclrfeofCo 
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[0076] mhtitc^v^^r/^y^^mmm^ 25°cx^^\^^mmvtct^ 
so a ^^^mco^^xm^&±m^m^n^<>fc.^, so e mmtf 

(2) 

g-PE/mol-Zr • atm • hrX&-o fc Q 

[oo77] (i) tfv^/vT/v*y*-y-i/mmmcD&j$ l 

^/Wfc^l.23 

^i^M^X^MeCTMADi^'H-NMRi^^fefc^i^, 13.0mol«re&ofc 0 "y^n— 7* 
Pa* secXfc>ofc 0 

[0078] #bttfc2Ky^^T/^/^>m®i^{*. 25 < C^#^^i*»«r^J6Lfc^r 

[0079] mfi^l J!1*5V vt\ |&^LmfiM, TMALfc^m#Ift©lfe3ff 1®^© 
^/Wfc^l.20 

mmumzft<>ftMft$ri&M&^ Aim^mx^-tR^m^mm^h^xh 
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m^t'tfV^7VTsv^;^^mum<Dmm*km-5.2j& x io~ 3 Pa-sec-c&ofc 0 

[0080] nhfbf'm^?vT/v*;^i/Mumn, 25 o cco^^m\ f mm^mmvfct^ 
[oo8i] (i) ^v^/vT/v^;^>mum^(DYv^/vT/v^vj>>(D<m\\ 

345.5mmol, Me(TMAL)=13.0mol%)^M;^^/VT/^— l^A 6.1g(84.3mmol)^Pb, 
M^H-NMRj^&fci;^ 19.8mol%-e$>ofc 0 ^f&gtfMV^$|5tL 
[0082] #^^y^^/VT/V5/^^»^fi. 25 0 C(D^#^^tt^^^JgL/c^^ 

[0083] HJfeflll fc*3l vC, M^AU^m#^*^ TMAL^gtS#^<D^tjlC^-<D 

^e/Wt/^1.45 

^MifeKDMeCTMADi^H-NMR.t^^fefc^^, 27.8mol%-e&ofc 0 x 
SStf^fflV^TS"JSbfc^y^^/VT/^y^i^^fS^CO^Sg«1.46 X 10" 3 
Pa*sec"C$30^i 0 

[0084] #^tb^y^^/vr/^y^f-vi^M^)f*^ 25°c-e9o e m^^^um^m 

(2) xf^yl^f 

m^ffiffi^^ii^ifB^^^^i^^^^^-^^ m^tt^si.ox io 6 

g-PE/mol-Zr • atm • hr £{£V MlE^^Lfco 
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[0085] (1) m^>VT>V*J*^nWk<D^$L 

40.85g(0.34mol)£h/V^34.8g£AtU WwfaM&l5°CtVfc 0 Ifn- h 

^AtbfcTMAL(D60wt%TMAL^f^57.0g(TMAL 

0.47mo03r*$>o<9£8fe&nLfc, ^©f, 65°C-C»f« 

1.38 

: l-efcofc 0 KJ^Ife, *&J^A'7A<S^>VSl9kE£ 7.21wt%)^30.3g(Al 
0.081mol)gAU t$hlC65°C-?mmiJmU ^)^7VT JV^^lyMWk(DYjV 

%Sff^ffiVNTSiJ^Lfc^yy^T/^y^i^^M^^^»S«2.01 X 10" 3 
Pa«sec"Cfeo^i 0 

[0086] #^tt^yy^/vT/^y^f-^S^){i, 25°C(D^#^^tt^:a^llJfeb^<hi 

[0087] (i) m^^T;v^j^>mn^(D^ 

<D^/Wt^l.34 

tc 0 KftMmum^n^tcAi^m^^x^), Am^mmx^irRit^mi-immm 
teh(Dx&ofc 0 mbthtcELffcm<DAmm^ 9.3wt%xh^tc 0 mbtitz.m^/vT 

/^S^^mM^&MeiTMAOA&H-UMRXVM&fcb^, 18.2mol%-efeofc 0 
2.23 X 10" 3 Pa-sec-e$3ofc 0 
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[0088] mhtitz3$y^/vT;v*;^i/mmmu. 25°c<Di%ft%mvm%k$:mML,tib^ 
[oo89] (i) m^/vT/v^/^i/mwkm^m, 

&<Dwfc-e&otio £tfowm&mz.n ^tcMftw^^, Au^^-e^-rs^ 

[0090] nhfit^v^vr/v^y^^mum^ 25 o c(D^^m^n^mmvtct^ 
[0091] (3) m^svT;v*/^i/Mnm<D&^femtm 

Wi<DAmMfe, 8.3wt%-efeofc 0 ^CO^y^^/VT/V^/dri?-^PB^<^Me(TMAL)i 

^y^^/VT7V$7^i^^M^^^^«0.90 X 10" 3 Pa-sec-efeofc 0 
[0092] #^^y^^/VT/V^y^f-^M^«, 25°C(D{ft#^^tt^^llifeLfc^i 

io um^/^m<Dmm^m^htitc 0 

[0093] ^it^l^^T, hy^^/VT/V5^^^^S#^^SJS^^^f^^B#^. 
^^!jl^^bfc^y^^/VT/V57^i^^MM^^hy^^/VT/^^^^^^UT 
3mol%i£AUc:~m^^ ^»!lli:IH#^^y^/VT/V5y^i^^M^^^ 
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[0094] %htitzj$v^svT7v*;*^mmfo\±, 25 o c(D^^m^n^mmvtct^ 

[oo95] mfefm^iv-c, mmmtvxm^^t'^M^m<7)Rt>^K^ ^o-/y^/>^m^ 

[0096] H2^y^7VT/^y^^MM^®25°C^*D{t^##^^'l40^^b, 

[0097] ^mm<D^y^;vT^;*^mwmn, mm^m^m ^#>mm 
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m^mm 

yy 

R-(COOH) (I) 

n 

(iii) ^l,fc.m^/VT/V^y^>m^(D40X:\C^n^m^2. lX10" 3 Pa- 
sec£t.~F 

[2] mm— (i) ^mtstiz^mm^mik&m^Mmm^&zm Mm iz.mm.vtf 
[3] tffiB-^ (i) ^§wtiitift^^h/w;v^-efc§ft^«i ^ib«(d 

R-(COOH) (I) 

n 
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- 1.40 : i(Dmm\^^t^mmt^m^/vr;v^/^iymum(DU&jm 

o 

[6] tfrta-^ (1) ^m&ft&^mmmm\&®i>K stf^5t*«4^v >ut 
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